Protein Supplementation With Ear Corn for Finishing Cattle by Palmer, L. F. et al.
South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
South Dakota Cattle Feeders Field Day Proceedings
and Research Reports, 1983 Animal Science Reports
1983
Protein Supplementation With Ear Corn for
Finishing Cattle
L. F. Palmer




Follow this and additional works at: http://openprairie.sdstate.edu/sd_cattlefeed_1983
This Report is brought to you for free and open access by the Animal Science Reports at Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange. It has been accepted for inclusion in South Dakota Cattle Feeders Field Day Proceedings and Research Reports,
1983 by an authorized administrator of Open PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange. For more
information, please contact michael.biondo@sdstate.edu.
Recommended Citation
Palmer, L. F.; Embry, L. B.; Luther, R. M.; and Goetz, M. J., "Protein Supplementation With Ear Corn for Finishing Cattle" (1983).
South Dakota Cattle Feeders Field Day Proceedings and Research Reports, 1983. Paper 11.
http://openprairie.sdstate.edu/sd_cattlefeed_1983/11
PROTE I N  SUPPLEMENTAT I ON W I TH EAR CORN 
FOR F I N I SH I NG CATTLE 
L .  F .  P a l m e r , L .  B .  Emb r y ,  
R .  M .  L u t h e r  a n d  M .  J .  Goet z 
D e p a r t m e n t  of An i m a l  a n d  Ran g e  S c i e n c es 
CATTLE 83- 1 0  
T w o  h u n d r ed e i g h t y - e i g h t  H e r ef or d ,  A n g u s  a n d  H e r e f o r d - An g u s 
s t e e r s a v e r a g i n g 6 4 0  l b  i n i t i a l l y  w e r e f ed f or 1 24 d a y s  t o  
d e t er m i n e  t h e  e f f ec t s  o n  p e r f o r m a n c e  w h e n  f ed l ow p r ot e i n f i n ­
i s h i n g  d i e t s  s up p l �m en t e d  w i t h  var i ou s  s o u r c e s o f  p r o t e i n .  Th e 
s up p l emen t s  d i f f er ed i n  n i t r og e n  s o l ub i l i t y a n d  a m i n o  a c i d  c o m­
p o s i t i on .  
T h e  d i e t s  c on s i s t e d  o f  92% g r o u n d  e a r  c or n  a n d  8 %  s u p p l emen t . 
T h e  s up p l e m e n t s  f ed w e r e  c on t r o l , u r ea , r e g u l a r  s o y b e a n  m e a l  
a n d  h ea t - t r ea t e d  s o y b e a n  m e a l . D i et s i n  t h e  o r d er l i s t e d  c o n ­
t a i n ed 9 . 38 ,  1 1 . 97 ,  1 1 . 7 8 a n d  1 2 . 03% p r o t e i n ( d r y  b a s i s ) . 
Dur i n g t h e  f i r s t  m o n t h  of t h e  e x p er i me n t , st eer s f ed t h e  
r e g u l a r s oyb ean mea l a n d  h ea t - t r ea t e d  soyb ean m e a l  g a i n ed a t  a 
f as t er r a t e  t h a n d i d  t h o s e  f ed t h e  u r e a  o r  c o n t r o l  s u p p l e m en t s . 
St eer s s up p l emen t e d  w i t h  ur e a  d i d  n o t  s h ow t h i s  ear l y  g r o w t h  
r es p o n s e  a s  d i d  t h os e  f ed t h e  soyb ean m e a l  s u p p l e m en t s .  Af t er 
t h e  s e c o n d  m o n t h  on e x p e r i me n t , g a i n s  f o r s t e e r s  f e d t h e  ur ea 
s u p p l e m e n t  w e r e s i m i l ar to t h o s e  f or s t e e r s f ed r e g u l ar s o y b e a n  
m e a l  an d h e a t - t r eat e d  soybean m ea l  d i et s .  T h r o u g h o u t  t h e  
r e ma i n d er o f  t h e  e x p e r i m en t ,  a l l p r ot e i n -sup p l e m en t ed s t eers 
g a i n ed a t  e s s e n t i a l l y t h e  same r a t e  and ma i n t a i n e d  t h e  i n i t i a l 
advan t a g e  o ve r  t h e  c on t r o l . 
Feed c o n s u mp t i o n  i n c r eased w i t h  i n c r eas i n g  w e i g h t  a n d  t i m e 
o n  ex p er i m e n t  f or a l l t r ea t m e n t  g r o u p s  b u t  w a s  l ow e r  at a l l 
p e r i o d s  f or p r o t e i n - s u p p l e m e n t e d  g r ou p s  t h an f or t h e  c o n t r o l . 
D i f f er e n c e s i n  f ee d  c on s u mp t i o n  b et w een s up p l e m en t a l  t r ea t m e n t s  
d i d  n ot d i f f e r < P > . 05 ) s t a t i s t i c a l l y  aver a g ed o v e r  t h e  1 2 4-d a y  
e x p er i m e n t . 
G e n e r a l l y ,  f e ed r e qu i r em e n t s  i n c r eased w i t h  i n c r e as i n g  
w e i g h t  a n d  t i m e o n  ex p er i m e n t  f or a l l t r ea t m e n t  g r o up s .  P r o ­
t e i n - s u p p l emen t e d  s t e e r s h a d  l ow e r  f ee d  r e qu i r em e n t s  t h r ou g h ou t  
t h e  ex p e r i m e n t  t h an d i d  t h e  c o n t r o l . H ea t -t r ea t e d  soyb ean m ea l ­
s up p l e m e n t e d  s t e e r s h a d  s l i g h t l y l ow e r  f ee d  r e qu i r em e n t s  t h an 
r eg u l a r  s o y b e a n  mea l a n d  ur ea-f e d  s t e e r s .  H o w e ver , at t h e  e n d  
o f  t h e  1 24 - d a y  e x p e r i m e n t , o n l y  st e e r s f e d t h e  c on t r o l  d i e t h a d  
i n c r eased C P< . 05 )  f ee d  r e qu i r e m e n t s o v e r  t h e  h e a t - t r ea t e d  
soybean mea l a n d  r e g u l a r  s o y b e a n  m e a l - s u p p l e m e n t ed s t e er s .  
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TABLE 1 .  
a 
INGRED I ENT COMPOS IT I ON OF FEEDLOT D I ETS . 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
I n g r ed i en t �-; C on t r o l  
Soyb e an Heat - t r ea t e d  
U r e a  m e a l  soyb ean m e a l  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - -
--------------p e r c en t ---------- ---
G r o u n d  ear c o r n  
G1� ou n d  �?air· c oi·- n 
Soybean mea l ( 53% ) 
u1� ea 
Hea t - t r ea t e d  soybean 
mf'� a l  ( 57'%'. )  
L i mest o n e  
D i c a l c i u m p h osp h a t e  
T r a c e  m i n er a l  s a l t 
C a l c i um su l p h at e  
A v g  p r ot e i n c o n t en t  
a s  a n a l yz ed C d r y >  
a 
92 
1 " 0 0  
. 30 
. 4.0 
9 .  3 8  1. 
92 
5 .  1 0  
. 95 
. 8 5  
. 4· 0  
. 40 
. 30 
1 . 97 
92 
S up p l emen t 
1 
. 40 
5 . 90 
1 . 1 0  
. 20 
. 40 
1 . 7B 
Eac h d i et c on t a i n ed 1 00 0  I U  o f  v i t am i n A ,  
v i t a m i n E a n d  1 5  mg o f  r um en s i n p er p o un d . 
92 
. 40 
5 . 90 
1 .  1 0  
"' 2C) 
. 40 
1 2 a  C)3 
1 5  I U  o f  
T h e  g r o u n d ear c o r n  wh i c h c on t a i n ed a b out 20% c o b  a n d  BOX 
g r a i n C d r y  b a s i s )  w a s  s t o r ed u n d er t h r e e  d i f f er e n t  met h od s .  
T h e s e  m e t h o d s  w er e :  
1 .  A i r - d r y  C 8 5 %  D M >  a n d  s t o r ed i n  c r i b s a n d  g r o u n d  a s  
n eeded i n  amoun t s  f or a 2 - t o  3-w k  s u p p l y  d ur i n g t h e  ex p e r i m en t . 
2 .  G r o u n d  w i t h  w a t e r  a d d e d  t o  g i ve a r ec on s i t u t e d  h i g h ­
m o i s t u r e  C 68 %  DM > ear c o r n  a n d  s t or ed i n  a H a r ves t or e  s i l o .  
3 .  G r ou n d  w i t h  w a t er a d d ed a s  f o r 2 a n d  s t or ed i n  a 
c on ven t i on a l  t ower s i l o  < c on c r et e  s t av e ) . 
T h e  s t o r a g e  met h o d s  wer e b a l a n c ed as t o  s u p p l emen t t r ea t ­
men t s . A l l t h e  ear c or n  w a s  g r o u n d  w i t h  a t u b  g r i n d er u s i n g  a 
. 5  i n c h  s c r ee n . P r ot e i n c on t en t  of p er i od i c  samp l es f r om t h e  
t h r e e  sour c es o f  g r oun d ear c o r n  var i e d f r om 9 . 0 t o  9 . 7 % w i t h  a n  
aver a g e  o f  9 . 4% o n  a d r y  b a s i s .  T h e  a ver a g e  p r o t e i n c o n t e n t  o f  
t h e  v a r i ous s u p p l emen t s  ob t a i n ed f r o m  p er i od i c  samp l es d ur i n g 
t h e  ex p e r i men t wer e c o n t r o l , 9 . 2 ;  u r e a , 4 1 . 6 ; c on ven t i on s o y b e a n  
mea l , 39 . 3 ;  a n d  s p ec i a l h ea t - t r e a t ed s o y b e a n  m e a l , 4 2 . 4 .  
T h e i n i t i a l f eed i n g w a s  e qu a l  t o  a b out 1 2  l b  of d r y  mat t er 
p er h e ad d a i l y . I n c r e ases f or e a c h  d i et wer e a b out 1 . 5  l b  d r y  
mat t er p e r  h e a d  d a i l y  f or e a c h  p en un t i l t h e  c a t t l e w e r e  e s s e n ­
t i a l l y  on f u l l f e ed i n  7 t o  9 d a y s . T h e r eaf t er , r a t e  of f eed i n g 
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w a s  r eg u l a t ed t o  amoun t s  t h a t  w ou l d b e  n e ar l y c on s u m e d  b y  t h e  
n e x t f ee d i n g .  Tot a l  f ee d  o f f e r ed e a c h d a y  o n  a n  a s  f ed b a s i s 
w a s  d e t e r m i n e d  b y  e x a m i n i n g t h e  f ee d  r e m a i n i n g i n  t h e  b u n k f or 
e a c h  p en a n d  c h ec k i n g t h e  amou n t  f ed t h e  p r e v i o u s  d a y . A f ee d ­
i n g s c h ed u l e  w a s  u s e d  t o  d e t e r m i n e  t h e  d i s t r i b u t i o n  b et we e n  
g r ou n d  ear c o r n  a n d  s up p l e m e n t ( 92% a n d  8% , r e s p e c t i ve l y )  on a n  
a s  f ed b a s i s .  T h e  d i e t s  w e r e b a t c h  m i x ed f or e a c h  p en a n d  f ed 
on c e  d a i l y .  
I n t er me d i at e  w e i g h t s  w e r e  o b t a i n ed i n  e a r l y  m o r n i n g b e f o r e 
f eed i n g .  T h e  e x p er i m e n t  w a s  t er m i n a t ed a f t er 1 2 4 d a ys w i t h  a 
s h r u n k w e i g h t  a l so b e i n g  o b t a i n ed as a t  t h e  b eg i n n i n g o f  t h e  
ex p e r i me n t . We i g h t  o f  t h e  c a t t l e  a t  t h i s t i me aver a g e d  a b o u t  
1 0 00 l b .  St at i st i c a l  a n a l y s e s  o f  t h e  d a t a  w e r e  c ar r i ed o u t  
us i n g l ea s t  s qu a r e s  p r o c ed u r e s . 
T h e  c a t t l e  w e r e  of f e r e d  a g r o u n d  e a r  c o r n  d i et w i t h ou t  
s up p l e m e n t a l  p r o t e i n f or a s u i t ab l e  p r e l i m i n a r y  p er i od p r i or t o  
s u p p l e m en t i n g  w i t h  t h e v a r i ous t es t  s u p p l e m e n t s .  Th i s  p r oc e d u r e  
a l l owed a c om p a r i so n  of t h e  s up p l emen t s  u n d er c on d i t i on s  i n  
wh i c h t h e  c a t t l e  w e r e  a d a p t e d  t o  t h e  b as a l  d i e t p r i or t o  f ee d i n g 
t h e  s up p l e m e n t s .  W e i g h t  g a i n d a t a  a r e  p r es e n t ed b y  p er i od i c  
i n t e r va l s d ur i n g t h e  e x p er i m e n t ( t ab l e 2 ) . 
W e i g h t  g a i n s  wer e h i g h f or a l l t r e a t m e n t  g r ou p s  d u r i n g t h e  
f i r s t  m o n t h  o f  t h e  ex p er i m e n t . T h e  d a i l y  g a i n w a s  3 . 29 lb- f or 
t h e  c o n t r o l  g r ou p  d u r i n g t h i s  t i me .  S t e e r s  f ed t h e  c on ve n t i o n a l  
s o y b e a n  m e a l o r  t h e  s p ec i a l h ea t - t r e a t e d  s o y b e a n  m e a l  g a i n e d  a t  
f as t e r  r a t e s , 1 4  a n d  1 2  l b  m o r e  p e r  s t ee r , r es p e c t i v e l y .  Wh i l e 
t h es e  r e s u l t s  i n d i c a t e  a p r on ou n c ed r es p on se t o  p r o t e i n s up p l e­
m e n t a t i on ,  t h e r e  a p p e a r e d  t o  b e  n o  d i f f er e n c es b et we e n  t h e  t wo 
sour c e s  of soyb e a n  m ea l . 
T h e  u r e a  s u p p l e m e n t p r o v i d e d  . 9 5% u r e a  i n  t h e  d r y  d i e t .  
Th i s  a m o u n t  r e s u l t ed i n  e q u i va l e n t  p r ot e i n l ev e l s a s  i n  t h e  
s o y b e a n  m e a l  d i e t s .  T h i s  s up p l e m en t at i on r e s u l t e d  i n  w e i g h t  
g a i n s  s i m i l a r t o  t h e  c o n t r o l  g r ou p  d ur i n g t h e  f i r st m o n t h  of t h e  
ex p er i me n t .  
R a t e s  of g a i n w e r e l ow e r  f or a l l t r e a t m e n t g r o u p s  a t  57 
d a ys . T h e  p e r c e n t a g e  r ed uc t i o n  i n  c omp ar i s o n  t o  t h e  f i r s t  m o n t h  
w a s  s i m i l a r f or � o n t r o l s a n d  t h e  soy b e a n  m e a l  g r ou p s ,  b ut i t  w a s  
c o n s i d er a b l y  l es s  f or s t e e r s f ed ur e a . T h e  a d v a n t a g e s  i n  
a v e r ag e g a i n a t  t h i s  t i m e w e r e  1 3 ,  1 9  a n d  1 8  l b  p er s t ee r , 
r es p e c t i ve l y ,  f o r t h e s e  f ed u r ea , c o n ve n t i on a l  s o y b e a n  m e a l  a n d  
h ea t - t r ea t e d  s o y b e a n  m e a l . 
T h e  a d v a n t ag es i n  p o un d s  o f  g a i n over t h e  c o n t r o l  g r ou p  
w e r e  a t  t h e  m a x i m u m  f or t h e  p r o t e i n - sup p l e m en t ed c a t t l e  a t  t h e  
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i n  aver a g e  w e i g h t  at t h i s  t i me. The r e s u l t s  w o u l d i n d i c a t e  t h at 
t h e  e a r  c o r n  d i et w i t h ou t  su p p l emen t a l  p r o t e i n < 9.38% , d r y )  w as 
a d e quat e f or t h e  r a t e s  o f  g a i n o b t a i n e d  a f t e r  t h i s t i m e .  
T h e �e was a r e d u c t i on i n  r a t e  o f  g a i n d u r i n g t h e  c ou r s e  of 
t h e  e x p e r i men t and a n a r r o w i n g  o f  t h e  r a t e s b e t we en c on t r o l s a n d  
p r ot e i n - s up p l e m e n t e d  c a t t l e. However , t h e  a d v an t a g e  o n  b a s i s of 
s h r un k w e i g h t  u p o n t er m i n a t i on of t h e  e x p e r i m e n t  was 1 2 ,  1 5  a n d  
1 5  l b  p er s t eer , r esp e c t i v e l y ,  f or t h e  ur ea , c o n ven t i o n a l  soy­
b ean meal an d h ea t - t r e a t e d  soyb ean meal g r o u p s. A p p ar en t l y , t h e  
ad v a n t ag e  i n  g a i n t h e  f i r s t  o r  s e c o n d m o n t h  was m a i n t a i n ed 
d u r i n g t h e  ex p e r i me n t . 
W e i g h t  g a i n d a t a  i n d i c a t e d  n o  b en e f i t  f r o m  h ea t - t r ea t i n g 
s o yb e a n  m e a l  
g a i n ·f o 1·-· 
e :-� p e1� i men t .  
over t h e  c o n v e n t i on a l  soyb e a n  m e a l , s i n c e  r a t e s  of 
t h es e  t r e a t m e n t s  w e r e  s i m i l a r t h r ou g h o u t  t h e  
S t a t i s t i c a l  a n a l y s e s  o f  t h e  w e i g h t  g a i n d a t a  o n  a sh r u n k  
w e i g h t  b a s i s o ver t h e  124- d a y  e x p er i m e n t i n d i c a t ed t h a t  a l l 
s up p l e m e n t s  i n c r e ased g a i n s  as c om p ar ed t o  c on t r o l  w i t h  n o  
d i f f er e n c e  b e t ween t h e  s u p p l e m en t s .  
TABLE 2 .  CUMULA T I VE WE I GH T  GA I N  BY PER I ODS AS 
AFFECTED BY PROTE I N  SUPPLEMENTA T I ON 
I t c�m 
No o f  a n i ma l s 7 1 a 
I n i t  s h 1� u n k l.'\ft � l b  642 
F i n a l  s h 1� u n k ll-Jt , l b  995 
f-i v g  d a i  l y  g a i n ,  l b  
2 9  d a ys ' ._ . ..  29 
57 d a ys 2 .. 79 
86 d <:tys ·� ·-' a 03 
1 1 4  d -:3.)IS -:!' (S2 ·-' u 
124 d ay s  ( f i 1 1 e d ) 00 ·-· Cf 
124 d a ys ( s h r· un k )  ...., 85 c .. :_ a 
S o y b e a n  Heat - t r ea t ed 
Ur e a  m e a l s o y b e a n  m e a l  
·72 -7") l L  ·72 
641 642 640 
1005 1(i1 1 1009 
-� 26 < 75 ' 68 ·-' . ·-· . ·-' a 
< 
._, .. 01 '':!" ·-' • 12 3 n  10 
< 1 8  7 2 1. 3 ii  26 ·-·' " .,,:1 . 
< nc:· '":!' 1 3  "":!" 1 5  ·-·' a -· ,_, ._.1 11 ·-' a 
< 04 3.08 3 a  1. C\ ._: . 
2 .. 94 b e ? q7b 2. 9 7  
I n i t i a l l y  7 2  s t ee r s  b u t  1 d i ed o f  ac u t e  p o l i oe n ­
c ep h a l o m a l a c i a. 
b e  
Mea n s  w i t h  un l i k e sup e r sc r i p t s  d i f f er < P < . 05 ) . 
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A c c u mu l a t ed aver a g e  d a i l y  f eed c o n s u mp t i on b y  we i g h  p er i od s  
f or e a c h  t r ea t men t g r oup i s  s h own i n  t ab l e  3 .  Feed c on s ump t i on 
i n c r ea s e d  w i t h  i � c r e as i n g  w e i g h t  a n d  t i me on ex p er i me n t .  T h e  
a ve r a g e  i n t a k e  o n  a d r y  b a s i s f or a l l g r ou p s  o ve r  t h e  1 24 d a ys 
a n d  f r o m  w e i g h t s  of a b o u t  640 t o  1 000 l b  was a p p r o x i ma t e l y 2 . 3 % 
of b o d y  w e i g h t . 
A t  a l l p er i od s ,  s t eer s f ed t h e  c on t r o l  d i et c o n s umed 
s l i g h t l y  m o r e  f e ed t h a n t h o s e  f ed s u p p l emen t a l  p r o t e i n .  T h i s  
was u n e x p e c t ed a s  r es e ar c h  h a s  s h own t h at ad d i t i on of s up p l e m e n ­
t a l  p r ot e i n t o  l o w p r o t e i n d i e t s  r es u l t s  i n  a n  i n c r ea s e  i n  f eed 
c o n su mp t i on ,  e s p ec i a l l y  w h e n  assoc i a t e d  w i t h  i mp r o ve me n t s  i n  
r a t e  o f  g a i n .  
Th e r e  wer e on l y  s m a l l d i f f er e n c e s  i n  f ee d  c o n su mp t i on 
b e t we e n  p r ot e i n su p p l emen t ed g r o u p s , e x c ep t  t h e r e  was a s l i g h t l y  
l ower i n t a k e  b y  s t ee r s  f ed u r e a  d ur i n g t h e  f i r st 5 7  d ay s . T h e s e  
s t ee r s  a l so h a d  s l i g h t l y  l ow e r  we i g h t  g a i n s  d u r i n g t h es e  p er i o d s  
i n  c om p a r i son t o  s t ee r s  f ed e i t h e r  f o r m  of s o y b e a n  m e a l . D i f ­
f er en c es i n  f eed i n t a k e  over t h e  1 24 - d a y  ex p er i men t wer e n o t  
s t at i s t i c a l l y  s i g n i f i c an t  C P > . 05 ) . 
TABLE 3. CUMULAT I VE FEED I NTAKE BY WE I GH PER I ODS A S  
AFFECTED BY PROTE I N  SUPPLEMENTAT I ON 
I t e m  
A v g  d a i l y  f eed , l b  
2 9  d ays 
57 d a ys 
8 6  days 
1 1 4 d a ys 
1 24 d ays 
a 
C on t r o l  
1 6 . 58 
1 7 . 33 
1 8 . 4 1  
1 9 .  1 0  
1 9 . 33 
Soyb ean Hea t - t r ea t e d  
U r e a  m e a l  s o y b e a n  m e a l  
1 5 . 6 1  
1 6 . 84 
1 7 . 9 1  
1 8 . 48 
1 8 . 7 3  
1 6 . 02 
1 7 .  1 1  
1 7 . 9 4 
1 8 . 5 7  
1 8 . 7 9  
1 6 . 43 
1 7 . 0 7 
1 7 . 7 8 
1 8 . 2 6 
1 8 . 45 
Feed v a l ues s h own i n  t h i s t a b l e ar e o n  a d r y  b as i s .  
f ggg gffi�ign�Y 
Feed e f f i c i en c y  d a t a  r ep or t ed by w e i g h  p e r i o d s  a r e  s h o w n  i n  
t ab l e  4 .  T h e  d a t a  s h ow g oo d  f e ed e f f i c i en c y  f o r a l l s u p p l emen ­
t a l  t r ea t men t s  d u r i n g t h e  ex p e r i men t .  H i g h er f eed r e qu i r em e n t s  
may h a ve b een e x p ec t e d h a d  t h e  s t e e r s  b e en f ed t o  a m o r e  t yp i c a l  
m a r k e t  w e i g h t  o f  a b o u t  1 1 5 0  l b .  
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C on t r o l  s t e e r s  w h i c h c o n sumed s l i g h t l y mor e f ee d  a n d  g a i n ed 
at l ower r a t es h a d  h i g h er C P< . 05 )  f e ed r e qu i r em e n t s  t h a n  s t e e r s  
f ed s up p l emen t a l  p r ot e i n .  T h e ma i n  d i f f er e n c e  b et ween p r o t e i n ­
s up p l  emen t ed s t ee r s  was a h i g h e r f e e d  r e q u i r e m e n t  d ur i n g t h e  
f i r s t  2 mon t h s  t h a n  f or s t ee r s  f ed u r ea . T h i s  was t h e  p er i od 
w h en t h e� h a d  l o wer f ee d  i n t a k es an d m a d e  l ower r a t es of g a i n 
t h a n  t h ose s up p l emen t e d  w i t h  e i t h er s o u r c e  cf s o y b e a n  m e a l . 
D i f f er e n c e s  a t  1 2 4 d a y s  b et we e n  p r o t e i n - s up p l emen t e d g r ou p s  w e r e  
n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  C P > . 0 5 ) . 
TABLE 4 .  CUMULA T I VE FEED EFF I C I ENCY BY WE I GH PER I ODS 
A S  AFFECTED BY PROTE I N  SUPPLEMENTAT I ON 
I t em 
Feed to g a i n r at i o  
2 9  d a y�5 
5 7  d ay s  
8 6  d a ys 
1 1 4 d ays 
1 24 d ays ( f i l l ed )  
1 2 4 d ay s  ( sh r un k )  
Con t r o l  U 1� ea 
504 479 
6 2 1 559 
608 5 6 3  
� -:rr"\ Cl-..:. ..::. 6 0 6  
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S o y b e a n  Heat - t r e a t e d  
mea l sr.J y b e a n  mea l 
4 2 7  4 4 6  
548 55 1 
559 545 
5<?:3 5 8 0  
6 1 0  
6:3:3
b 
5 9 5  
6 2 1
b 
Feed v a l ues u se d  w e r e  o n  a d r y  b as i s .  
b e  
M e a n s  w i t h  u n l i k e s u p e r s c r i p t s  d i f f er C P< . 05 ) . 
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